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To all whm it may concern: . L
“Be 1t known "that I, Horacs W LASH a

cltlzen of the Umted States, residing at'

ni‘the ‘county of Cuyahoga, and.'
‘5 State of - Ohm ‘have invented a certain new.

Cleveland;*i

atid useful Improvement in Electric Smelting

of Iron Oxids; of which the following is a full

clear, and ex:act deseription..

" My mvention: relates to the féductlon of
iron oxids and more particularly to .the re-

- duétion”of ‘such oxids as tron sands orscale:|
“which have béen -heretofore handled with

dlﬂi(’:ﬂlt and without great profit.- In my
prior'p atén“t No.:856,351 of June 11, 1907 T

descnbed a' method of smoelting these oxids |
~and Obtamlng the metal therefrom under the

condltmns ‘which-¢btain in an eléctric fur-

tioned patent
vantageous * procedure in ‘smelting these

------

finely ‘divided-oxids ‘in the electric furnace

- may be had by follomng the method Whlch
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I descnribe: below. AT

In earrying out my process I use a smelt—-.

ing’ ‘mixtare comprising finely: divided iron
oxid mixed with finely divided cast or pig

iron” and ‘finely dwlded carbon, the propor-
tions of the various -ingredients being indi-
catéd bélow. * I'may also use in'this smelting

‘mixture-a dertain quantity of flux, and have

found it adv“antageous to use & small quan-
tity of siwdust or equwa,lent readlly com-

bustlble materal:-

*Ttis oot 1nﬁon31stent with' my procedme to ”
mclude m the eharge ‘along with the afore-

“said smelting mixture; scrap metal whenever
the smelter desires to use the same..

~ theré:is ordinarily :a conmderable a,ccumula—

tion of scrap around most smelting plants.’

The smelting mixture, however, consisting of
~ finely divided oxid ofiron, finely divided cast
or pig iron and finely divided carbon 1s the
essential portion of the charge. |

The oxid of iron employed in the smelting
mixture is, as above stated, In finely dwqded

condition and. may be obta.med from sand

1 ores found in ma,ny locahtles

_ously well adapted for the e
.magnetlc concentrates. |

oen of the iron oxid in the mlxture

free carbon in the smelting mixture 1s prefer-
“Sin¢e a ﬂﬂymg for the before men-

1ave dlscovered that an ad-

_ “This 1s
an advahtageous fact: since, asis well known,

may also be used, and -the p rﬂcISS 18 obw}-
p! oyment o

Iron scale |

50'_

The metallic portion of the smeltm mix- g

It is, however, to be noted

'fture /may be shotted or granulated cast or
Ppig iron, or finely divided cast iron obtalned

| from any source. 55

that this iron must be of the quahty com- -

monly designated as cast or pig iron, as dis-
tinguished from the ordinary run of scrap,
‘wrought iron, or stéel, since 1t 1s important
that. 1t contain a 1gh

ercentage of metal-
loids - or- easﬂy oxidizable metals, such as
manganese, capable of uniting with the ox

-T &
ably

in- the form of ordinary coke, and is

charge.

in-its ordinary state. The various constitu-

‘ents of the smelting mixture are intimately

mixed in any suitable manner and a binder,
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-ﬁnely ground, as are the other portwns of the .
The fluxes, when used; are of the
-ordmary sort, such as limestone or fluorspar,
and the saw dust i is, of course, finely divided

70

such as coal tar pitch, may be added, if de-

gired, in order that the mixture may be made

into the form of -briquets for the sake of

ready handling. . _
The pre pared mlxture elther n the form -

of lumps or briquets, or in a loose condition,

is charged into a suitable electrie furnace-_

| which may or may not in the first heat contain

a quantity of pig.iron,.and the temperature .

is raised to a smelting

heat.
fluence:of the heat, the saw dust, or equiva-

lent readily combustlble matenal if present,
disappears as such leaving' the mass to a
‘certain extent 1;:c'rm:ls

application of

the iron of such oxids to meta]hc condition.

TLe flux present performs its usual function,

and the entlre quantlty of iron,. both' such

75

- Under -the in-

85

Upon the continued
t, a portion .of the carbon
\.added and the meta,IIOIds and easily oxidiz- -
able metals contained in the finely divided
cast iron of the smelting mixture unite with-

90
| the oxygen of the oxid of iron, thus reducing

T



25 loss of heat about the furnace, I charge
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~castor pig iron as was originally present, and
- the iron reduced from the oxids, 1s found in
- the form of a fused bath. S
- Inasmuch as under the conditions prevail-
-5 ing in an electric furnace the carbon and the

- metalloids of the metal bath will not be |
‘burned away by any oxidizing heating flame, |

thus obviating the waste of these valuable

, mducin%laients,' the resulting bath will con-

10 tain a high percentage of carbon and. be
‘easily fusible.. | S

- In following the procedure forming the

- subject of this application for patent, 1 tap

- a portion of the bath from the electric fur-

15 nace into an adjacent refining furnace where

the refinement of the metal and oxidation of

~ the . metalloids contained in the metal is

~pushed to the desired extent,—the finished

- metal being used for any purpose for which

:20.it may be suitable. I, however, leave a por-

~tion of the molten bath in the electric fur-

‘nace, and while it is in this molten condition

- still retaining considerable carbon and other

metalloids and while there 18 no substantial

thereinto a fresh supply of the smelting mix-
- ture above describeti either 1n the form of
lumps, briquets or in-loose condition. The
- furnace being already at a high temperature
30 and the bath of retained metal containing |
~ oxidizable ‘metalloids cafpable of aiding In |
- reducing the iron oxid of the smelting mix- §

ture, it 1s found that within a short time the
‘entire mixture is reduced and the heat again

- 35 ready to be tapped so that a portion of it

“may be run into an adjacent furnace for fur-
ther treatment, while a portion of the bath
13 again retained in the furnace’ and the
- smelting operation is continued in.the same
40 manner as before.- . - - .
It is not material to my procedure whether
the refining furnace, into which the tapped
portion of the bath is placed for refinement,
- be an electric furnace or a gas fired furnace,
45 or whether it -be near or remote from the
 smelting furnace. It 1s also 1mmaterial
whether the unrefined metal be cast prior to
- being further refined or treated. But it is,
- ‘obviously, commercially advantageous to |
50 run the hot metal into a gas fired furnace ad-
- jacent to the smelting furnace, and 1t 1s this
practice which I prefer. S

The smelting mixture which I émploy may

ol
+
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vary as to the proportions of its several in- |

gredients; but the following' is an examplé 55

of a smelting mixture, which I find to be

quite satisfactory. _ B
“Oxid of iron .. . __.. b4

- Cast iron borings __.___._.... 27% a0
Crushed coke.. .. __..____... 8%
~ Coal tarpitech ____._._____ 4%
Saw dust .. ... __.._._... 49%
Crushed limestone .. _. __.__. 39% .

Having thus described my invention, I
claim: ' e

prising charging a smelting mixture contuain--

ing. finely divided oxid of iron with finely =
70
into an electric furnace, subjecting the same

divided cast iron and carbonaceous materl

to a smelting heat in a non-oxidizing atmos-

Ehere, tapping off a portion of the resulting -
ath and retaining a portion thereof in the

furnace, and again charging such a smelting

mixture into the furnace while the retained

metal is in a molten condition.

65

1. A method of reducing iron oxids com-

75

2. A method of reducing iron oxids com- -

prising the obtaining a bath of molten metal
in -an electric furnace, charging therem a

smelting mixture comprising finely divided

oxid of iron with finely divided cast iron and

80

carbonaceous material, subjecting the mix-
ture-to a smelting heat in a non-oxidizing

atmospheré,tap‘fing off a portion of the re-
sultant bath anc

86

retaining a portion thereof

in the furnace, and chdr%mg such a smelting

mixture as before described into the molten
metal retained in the furnace. L

3. A method of reducing iron oxids com- §

prising charging a smelting mixture contain-
ing finely divided oxid of iron witl finely

90

divided cast iron and carbonaceous material

| into an electric furnace, subjecting the same

to a smelting heat in a non-oxidizing atmos-
here, tapping off a portion of the resulting

ath while it still contains a considerable

95

percentage of carbon and retaining a portion -

thereof in the furnace, and charging an addi-

tional quantity of a smelting mixture such

as described mmto the furnace.
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signature in the presence of two witResses:

' - HORACE W. LASH.
- H. R. SurLLivan,
- E. B. GiLcHRIsT.
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